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ABSTRACT 

An Inventive Use of the WWW as a Teaching and Learning Tool in Mathematics: 
Structured Web Materials for Courses Across the Mathematics Canon. 

M. Padraig M. M. McLoughlin, Ph.D. 

Department of Mathematics, Morehouse College, Atlanta, GA 30314 

The author of this paper submits that students have a natural inquisitiveness; hence, students must be active in 
learning. Thus, the student must learn to conjecture and prove or disprove said conjecture. Ergo, the purpose of the 
paper is to submit the thesis that learning with the use of the World Wide Web (WWW) can enhance the students’ 
experience in mathematics and proposes some innovative uses of the web that the author has constructed for his 
students. 

The paper is organised in the following manner. In the first part of the paper the author submits the model of 
his web site and how it fits into his pedagogical programme, “the fusion method,” of traditional, reform, and Moore 
methods for teaching. In the second part of the paper the author focuses on the dissemination of material, exercises 
for the students, assessment of progress and mastery by the students, and programme for the students to submit work 
for inclusion on the site. In the third part of the paper the author details the e-book and how development of said 
material has been of assistance to the department and to the mathematics programme so course appropriate materials 
is available for use by the students in any class (even those not taught by the author). Creation of such materials 
enables students to bridge the gap that exists between high school and college level work. The final part of the paper 
discusses the successes and lack thereof of maintaining the site, including both instructor and student created work, 
cost and time expense, and reaction of colleagues to the materials being available. 

Nonetheless, the author’s use of the web is not what one might typically think of when one mentions a 
mathematics web site. It does not include the usual “bells and whistles” one might associate with web sites. It is 
used primarily as a tool to disseminate materials to students in an efficient manner, encourage students to create 
mathematical arguments and solutions to problems and then learn the skills necessary to write technical solutions or 
arguments. The difference in participating and witnessing cannot be understated. The author of this paper submits 
that students have a natural inquisitiveness; hence, students must be active in learning. Thus, the student must learn 
to conjecture and prove or disprove said conjecture. Ergo, this paper submits that the use of the WWW is within this 
context - - a programme of mathematical pedagogy such that the students’ experience of doing a mathematical 
argument is the reason for the exercise along with a finished product. So, the instructor constantly monitors the 
progress of individual students and adjust the notes, offers “hints” on the site, and constructs handouts or modules 
based on the progress of the students in the class (therefore, it is an ongoing use of the web rather than a pre-existing 
construct). 
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INTRODUCTION 

Mathematics is built on a foundation which insists on sound reasoning, proper justification 
for a claim, and with abstraction, generalisation, specification, and imagination. One considers 
examples and abstracts to systems but must reason carefully and prove the claim; one considers a 
case then can prove a generalisation with an inductive step in mathematical induction; one can 
consider a particular function with a domain A and codomain B then note that for a specific (a, b) 
whether or not it is an element of the function; and, through all of these one must imagine in 
order to create. Applications yield theory; theory might precede application. In all there is an 
overriding need for students to wonder, conjecture, hypothesise, analyse, argue, critique, prove, 
disprove, and in some instances memorise. Hence, mathematical education should be centred on 
encouraging students to think for themselves and not accept that which they read, hear, or 
believe. They should not accept a maxim which centres on ‘going along with the crowd,’ 
passively ‘soaking up’ material, witness others actively engaging in an enterprise and believing 
that they are a part of it, etc. The mathematical community should continue to focus on creating 
meaningful exercises to assist students in realising their potential, learning new and exciting 
truths, and critically differentiating between perception and reality. 

The author of this paper submits that students have a natural inquisitiveness; hence, for 
students to learn students must be active in learning. Thus, the author of this paper submits the 
thesis that learning requires doing; only through doing is learning achieved; and, hence this paper 
proposes a philosophy such that process is the important component of mathematical education - 
- the experience of creating a mathematical argument is the important reason for an exercise and 
should be advanced above the goal of generating a solution, an answer, a polished proof, or any 
other such end (in and of itself). 

THE WEB-SITE AND THE FUSION METHOD 

The ‘use of technology’ has become a scheme (the latest in a long line) that will ‘save’ 
education and messianically deliver the world a better future. The literature is replete with 
examples of the use of technology in and out of the mathematics classroom that may or may not 
be of practical educational utility. Herein is described a modest use of technology that the author 
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has developed over the course of the 1990s that he feels is of practical use to his students, 
creates a meaningful educational experience, and does not diminish the standards that the student 
is expected to achieve. 

The author has created a rather basic web-site for student usage such that class materials are 
available for students to download from the author created web-site. The web-site is indexed 



such that for each class the instructor teaches; there is a specific sub-section for the students to 



navigate to: 



Class Links: 



Q Math 140 

□ Math 155 
O Math 180 

□ Math 251 
®Math252 
®Math255 
®Math272 
ft Math 351 
^ Math 353 
^ Math 354 
^ Math 355 
^ Math 356 
ft Math 398 
ft Math 451 
ft Math 480 
ft Math 498 



...Finite Mathematics. 

....Basic Statistics 
....Principles of Mathematics 
. . . Analysis I 
.... Analysis II 
....Set Theory 
....Linear Algebra 
....Analysis III 
....Advanced Calculus I 
....Advanced Calculus II 
....Probability and Statistics I 
....Probability and Statistics II 
... Directed Reading 
... Real Analysis 
.. Topology 

Directed Reading and Research 



Note: The pages contain links to quizzes, tests, calendars, handouts, etc. If a student has missed class or 
wishes a copy of any document he may download them (some are in DOC format, some in HTML format, 
and some in PDF format) It should be noted that to view a DOC the copy of Word must support 
mathematical symbols. If it does not, reinstall Word with Equation Editor 3.0 or above or download 
MathType Lite at http://www.mathtype.com . 



Other Links: 

The Principles of Mathematics (e-book draft 3) 

Research Interests 

Morehouse College Mathematics Department Home Page 
Recommendation Policy 



The web-site is constructed in such a manner as not to include what some might consider the 
usual ‘bells and whistles’ of a web-site. It is rather utilitarian. It contains links to the syllabus 
and grading policies; a calendar that gives a general approximation as to the pace of the course; 
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all the handouts that the instructor prepares for the students so that if they miss a class or lose a 
handout it is there; a running record of homework assigned; an archive of old quizzes; a 
supposed archive of old tests (the student get a surprise when the try that link); and, student- 
created solutions to problems, claims, etc. All of the material is readily available for the student 
to obtain. For example: 



Math 255 Set Theory 

Math 255 Syllabus & Grading Policies 

Math 255 Calendar 
Math 255 Handouts 
Math 255 Homework 

Math 255 Quizzes 

Math 255 Tests 

Math 255 Students’ Presentations 



From each the student can proceed to obtain such materials. None of the aforementioned is 
ground-breaking, but it serves the intended purpose of allowing for students to obtain materials at 
will. However, two part of this are noteworthy: the handout and student presentation sections. 

All of the handouts were created by the author as a reaction to class discussions, in response 
to requests, through noting certain questions or claims were posed by students in the office, or in 
rare instances in anticipation of student difficulty grasping the concepts, methods, techniques, or 
notion of material discuss in class. As such the handouts are a result or consequence of student 
inquiry and are intended to clarify concepts, provide additional exemplars, be supplements to the 
text or class discussion, expound upon concepts and expand the discussion beyond the scope of 
the text, pose questions that are not part of a text, and complement the didactic from the class. 
The handout section exists such that it is not erased and re-created each semestre; but is 
enhanced, revised, and edited as ever more questions are posed by students and time progresses. 



